The aim of this study was to apply the Korean Dietary Pattern Score (KDPS) to Korean subjects based on traditional Korean-style meals. The KDPS is based on the 3-Chup Bansang (the traditional Korean daily table setting) and considers the intake of 6 major food groups according to the Korean Dietary Reference Intakes (KDRIs). The KDPS consists of 2 parts: the Korean-Style Meal Score (KSMS) and the Food Group Score (FGS). The KDPS was applied dietary data collected during the Korean National Health and Nutrition Examination Survey (KNHANES) in 2007. Socio-demographic status, gender, age, and body mass index are all factors that have been shown to be meaningful predictors for the KDPS. When the effect of the KDPS on risk of disease was evaluated, a higher total KDPS was associated with a decreased risk of elevated systolic blood pressure (p < 0.05) and hypercholesterolemia (p < 0.05). In addition, as the KSMS increased, the risk of central obesity (p < 0.05) and hypertension (p < 0.01) significantly decreased. A higher total KDPS suggests a greater diversity of food intake, and therefore greater dietary diversity appears to lower the risk of disease. The KDPS is relevant because it integrates scores for Korean-style meal patterns and meal evaluation from a nutritional perspective. In conclusion, the KDPS is appropriate for evaluating the quality of diet, adherence to Koreanstyle meal patterns, and risk of related diseases. These results will be useful for evaluating the nation's dietary patterns, nutrition, and health status when planning nutrition policies and programs.
Introduction
Diet patterns often reflect the attributes of a region's culture; a wide range of studies of diet patterns, including Mediterranean diets, are being conducted. Most studies investigating the relationship between diet and disease have been based on nutrient composition or food intake [1] [2] [3] [4] . However, there is a growing understanding of the multidimensional aspects that influence chronic or metabolic diseases, and new approaches have centered on dietary patterns that comprehensively consider the individual nutrients and the effects of food [5] [6] [7] . The Mediterranean diet is believed to be a healthy diet. Nutrient studies, epidemiologic studies, and clinical trials indicate that the Mediterranean diet lowers the risk of chronic disease [8, 9] . Accordingly, it is widely recommended as a healthy dietary pattern model to improve the quality of life [10, 11] .
The traditional Korean diet pattern has changed considerably in recent times due to social, cultural, and economic changes. The Korean diet has transformed into more complex and varied forms [12] . Typical traditional Korean food includes a carbohydrate-based food as the main dish, and side dishes in which proteins, vitamins, minerals, and fats are evenly included. Traditional Korean diet is effective for preventing non-communicable diseases due to the balance between vegetables (including seaweed) and meat [13] [14] [15] . The Korean diet, like the Mediterranean diet, has attributes that can reduce the risk of obesity and chronic diseases. Nonetheless, there are insufficient data available on the health benefits of Korean food. The purpose of this study was to develop and apply a new indicator, based on the 3-Chup Bansang (the traditional Korean daily table setting; "Chup" is Korean for side dish), for adherence to traditional Korean meal patterns in Korea. This study will complement previous nutrient epidemiological research on the features of Korean dietary patterns.
Subjects and Methods

Data and Procedure
This study selected and analyzed data from the KNH-ANES 2007 for 2278 respondents (912 males and 1366 females) aged more than 20 years who participated in a 24-h recall survey and health screening survey. The gender, age, level of education, and personal income were studied from a sociological point of view. Gender was classified as male or female. Age was classified into 6 groups: 20 -29 years, 30 -39 years, 40 -49 years, 50 -59 years, 60 -69 years, and >70 years. Level of education was categorized as below elementary school, middle-high school graduate, and university level. Level of personal income was categorized into 4 groups, following the classification system used in the KNHANES 2007.
Body mass index (BMI; kg/m 2 ) was categorized into 5 groups: <18.0, 18.0 -22.9, 23.0 -24.9, 25.0 -29.9, and > 30.0. For the nutrient analysis, those who took vitamins/ minerals and those who did not were analyzed as 2 separate groups.
Korean Dietary Pattern Score (KDPS) Components and Scoring
KDPS is based on the 3-Chup Bansang (the traditional Korean daily table setting) (Figure 1) 
Statistical Analysis
Data were analyzed using SAS 9.13 (Statistical Analysis System, SAS Institute, Cary, NC, USA) and SUDAAN 10.1 (SUDAAN, Research Triangle Institute, Research Triangle Park, NC, USA). After processing the data through the SAS program, statistical significance was tested using SUDAAN. The KNHANES data were not derived from a simple random sample, but from a multistage stratified probability sample, and therefore SU-DAAN was used in order to take this sampling method into account. The average and standard deviation of all the variables were calculated and analyzed using Taylor series' linearization variance estimation by considering the weight. Statistical significance was set at a level of α = 0.05. The characteristics of each score component were ex- amined through descriptive analysis. Subjects were divided into 3 groups (upper, middle, and lower group) based on the KDPS score, and categorical variables were analyzed using the χ 2 test. For continuous variables, we used the independent t-test, ANOVA (Bonferroni's multiple comparison), and logistic regression. This study used a version of the methods of Kant et al. [17] and Kim et al. [18] for measuring the variety of food intake, and proposed a Food Variety Score (FVS). The FVS determines the frequency of consumption of 6 food groups (grains/starches, meats/fish/eggs/legumes, vegetables, fruits, milk/dairy products, and oils/sugar) that constitute the daily FGS. When a certain food group was consumed more than once a day, it was counted as 1 point, and the maximum possible points were 6. The disease risk of each group (upper, middle, and lower group) according to the total KDPS and KSMS was adjusted for gender and age, and odds ratios were calculated through logistic regression.
Results
General Characteristics of the Subjects, Socio-Demographic Factors and KDPS
The average KDPS was 61.38. The characteristics of the subjects according to socio-demographic factors are shown in Figure 2 and Table 2 . The distributions of the KDPS, KSMS, and FGS were examined based on age. The highest possible score for the KDPS was 130 points, and the lowest possible score was 7. The highest score obtained was 102 points in the 60 -69 years group, and the lowest was 19 points in the 20 -29 years group. The highest average KDPS was found in subjects aged 50 -59 years (63.9 points), and the lowest average was found in subjects aged 20 -29 years (56 points). For the KSMS, the highest possible score was 70 and the lowest possible score was 7. The highest score obtained was 61 points in the 50 -59 years group, whereas the lowest score was 7 points in the 20 -29 and 30 -39 years groups. The overall average KSMS was 32.03; the highest average was found in those aged 50 -59 years (33.8 points), and the lowest average was found in those aged 20 -29 years (27.2 points). This indicates that those in their 50 s adhere to the traditional Korean diet pattern more than any other age group. The highest possible score for the FGS was 60, and the lowest possible score was 0. The highest score obtained was 57.0 in those aged 30 -39 years, and the lowest was 5.0 in those aged >70 years. The highest average FGS (30.1) was found in subjects aged 30 -59 years, and the lowest (26.8) was found in those aged > 70 years. Those aged 30 -50 years can, therefore, be said to consume each food group according to the Korean re-commendations (Figure 2) .
The subjects were divided into 3 groups according to KDPS score: the upper group included those with scores of 69 -130, the middle group included those with scores of 57 -68, and the lower group included those with scores of 0 -56. The socio-demographic characteristics Table  2 .
To assess the association between socioeconomic characteristics and the KDPS, we performed the chi-squared test, and the results show that gender (p < 0.01), age (p < 0.01), income level (p < 0.05), and BMI (p < 0.01) were significantly associated with the KDPS groups, namely, the upper, middle, and lower groups based on the KDPS score. The percentage of women was higher in the lower and middle groups. In terms of age distribution, subjects aged 40 -49 years were most prominent in the middle and upper groups (25.21% and 25.63% of each group, respectively). Subjects with an education level above high school were the most common in all 3 groups. When analyzing the income levels into quartiles, in the lower group, the lowest income quartile (Q1) made up the highest percentage, and in the middle group, the highest quartile (Q 4) made up the highest percentage. In the upper group, each of the income quartiles made up similar distributions. Subjects with BMI of 18 -23 were the most common, and represented 42.48% of the upper KDPS group.
Comparison of Total KDPS and Component Scores for Each KDPS Group
The average of each component score for the 3 groups divided by the KDPS is shown in Table 3 . There was a significant difference (p < 0.05) between the 3 groups in all components, except for milk and dairy products, for which the score tended to increase with increasing KDPS score.
The average scores for KSMS and FGS followed a pattern similar to KDPS: the scores were highest in the upper KDPS group and lowest in the lower KDPS group. The overall average score for the milk and dairy products component was 2.2 (out of a maximum of 10 points), while the average for the upper group was 3.17; this was the lowest average among all the food groups. The component with the highest average score was the bap (rice/ porridge/noodles/sliced rice pasta soup) component (8.27 ), which represented the most well-balanced food group consumed in the daily diet.
Components with averages over 5 out of 10 were guk (soup/stew/hot pot) (5.74), kimchi (kimchi/pickled vegetable) (6.74), grains (6.99), meats (5.28), and vegetables (6.72). Other components were not being consumed at appropriate levels when compared to the healthy Korean diet standard.
KDPS, KSMS and Variety of Food Intake
Previous studies have reported that nutrition improves as the variety of food consumed increases [19] . However, it has historically been difficult to assess the variety of food consumed. The averages of food intake variety among the 3 KDPS groups are shown in Table 4 . The Food Variety Score (FVS) followed a pattern that was similar to the KDPS scores: they were highest in the upper KDPS group and lowest in the lower KDPS group. The differences between the groups were significant (p < 0.01).
In order to see the difference in the FVS according to the degree of balance in Korean-style meal composition, subjects were divided into 3 groups based on the KSMS score: the upper group (scores 37 -70), the middle group (scores 29 -36) and the lower group (scores 0 -28) (Table 4). The FVS increased as the KSMS scores increased. However, there was no significant difference in the average FVS between the middle and upper KSMS groups.
KDPS, KSMS and Risk of Disease
Logistic regression analysis was conducted to investigate the risk of disease according to the KDPS and KSMS. The analysis controlled for gender and age, factors that are expected to influence the KDPS, KSMS, and disease occurrence. The effects are expressed as odds ratios (ORs) with 95% confidence intervals (CI).
The disease risks in the 3 KDPS groups are shown in Table 5 . The lower KDPS group had a decreased risk of obesity, but the results were not statistically significant. The OR for elevated systolic blood pressure (SBP) and hypercholesterolemia was 0.58 in the upper KDPS group, compared with that in the lower KDPS group. As the KDPS increased, the risk of elevated SBP (p = 0.02) and hypercholesterolemia (p = 0.03) significantly decreased. Overall, the risk of disease in the upper KDPS group was lower than that in the lower KDPS group for most diseases. Therefore, people who consume the balanced Korean style meals that include the 6 food groups based on recommendation standards have a lower risk of disease.
The risk of disease for the 3 KSMS groups was assessed in order to further examine the relationship between dietary balance and risk of disease ( Table 6 ). The OR for central obesity was 0.76 in the upper KSMS group, compared with the lower KSMS group. As the KSMS increased, the risk of central obesity significantly decreased (p = 0.02). The OR for hyperlipidemia in the upper KSMS group was 0.7, compared with the lower KSMS group. As the KSMS increased, the risk of high blood pressure (p = 0.003) and hyperlipidemia (p = 0.02) significantly decreased. Although not all results were statistically significant, the risks of most diseases were generally lower in the upper KSMS group than that in the lower KSMS group.
Discussion and Conclusions
From a cultural perspective, this study applied the KDPS to Korean adults. The KDPS is a certified score that was developed to evaluate dietary adherence to Korean-style meals and the quality of an average Korean adult's meal. Earlier studies have used scores based on the Korean dietary recommendations. However, it is difficult for those studies to determine to what degree an individual adheres to Korean-style meal patterns. In contrast, the KDPS is based on the daily basic table setting of 3-Chup Bansang and recommended serving portions for the average Korean. The KDPS has unique features: it not only assesses the level of adherence to Korean-style meal patterns, but also measures the healthiness of the food consumed. Another unique aspect of the KDPS is that it uses a continuous scale. Continuous scoring can minimize misclassification bias. The consideration of the effects of overconsumption is another unique feature of the KDPS. We applied over-consumption penalties to the components of the FGS.
This study examined the component scores of the KDPS across tertiles according to the groups of KDPS scores (upper, middle, and lower KDPS group). The score for milk and dairy products component was the lowest among all components. This result is in line with previous studies reported that the most insufficient food group in a Korean-style diet is milk and dairy products [20] [21] [22] .
Further, the results of the logistic regression analysis showed that a higher KDPS correlated to a lower risk of obesity. This result is in keeping with the results from the studies of Schroder et al. [23] and Mendez et al. [24] who established that the rate of obesity decreased as the score for the Mediterranean diet pattern increased. Romaguera et al. [25] , who used the modified-Mediterranean Diet Score (mMDS) to measure the degree of adherence to a Mediterranean diet pattern, showed that the risk of obesity reduced as the mMDS increased. Hence, it can be said that adherence to Korean-style meal patterns lowers the risk of obesity similarly to the Mediterranean diet pattern. In addition, as the KDPS increased, the risk of elevated SBP (p = 0.02) and hypercholesterolemia (p = 0.03) significantly decreased, suggesting further health benefits from adhering to Korean-style dietary patterns. These results are similar to those of Panagiotakos et al. [8] , who revealed that a higher Mediterranean Diet Score resulted in a lower SBP.
This study is meaningful in its monitoring and evaluation of Korean subjects' adherence to Korean dietary patterns. The KDPS can assess the degree of adherence to Korean dietary patterns and the consumption of a healthy diet in the following ways. First, previous dietary scoring methods were developed from a nutritional epidemiological point of view. Diet patterns are largely influenced by each country's unique cultural characteristics. However, there have been few studies that have attempted to integrate the nutrition epidemiological point of view with cultural perspectives in developing dietary pattern scoring systems. Based on the cultural characteristics of Korean dietary patterns, this study developed an integrated score by combining nutritional science with food culture. Therefore, this score is highly applicable and relevant to health status in the Korean context.
Second, a number of previous diet pattern scoring methods used a food frequency questionnaire (FFQ) for investigating diet intake data. However, the FFQ have limitations in estimating the energy intake and are subject to high levels of possible error. The KDPS uses a 24-h recall method instead of the FFQ, which allows more precise data to be obtained on energy and food intake. Although the 24-h recall method has its own drawbacks in being unable to observe patterns of diet quality, the KDPS approach based on the 3-Chup Bansang overcomes this disadvantage.
Third, as the KDPS applies the Korean Dietary Reference Intake (KDRIs), which reflects the most appropriate Korean diet, the validity of the results is relatively high for the relationships between dietary patterns, food and nutrient intake, and health status.
Fourth, the KDPS can be used to propose and promote healthy dietary patterns to the public. As recommendations based on dietary patterns rather than nutrients or food groups are familiar to the general public, they may be more effective in improving public health. The KDPS provides a scientific basis for assessing the health benefits of maintaining a Korean-style diet.
This study has some limitations. The KNHANES data that were used for application of the KDPS are cross-sectional, and represent dietary patterns only at a certain point in time. As health status is heavily influenced by long-term diet patterns, it is difficult to use the KDPSbased results for determining a direct causal relationship between diet and health status. Further, as the KDPS was developed for Korean adults aged more than 20 years, it cannot be applied to younger age groups. Additional studies using modified KDPS methodology will be required for preparing new standards for other groups including children, teenagers, and pregnant and breastfeeding women. By doing so, it will be possible to evaluate the effects of a Korean-style diet and the quality of diet over a subject's lifetime.
